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INTRODUCTION. 
With the increase  of experimental work on the significance  of the 
reticulo-endothelial  tissue,  especially  that  found  in  the  liver  and  spleen, 
for  the  allergic  reaction  of  the  immune animal,  the  opinion  seems to  be 
more widely accepted that  there  is an intimate relationship  between 
antibody  production  and  the  reticular elements  of  the  organs 
mentioned. 
Successful experiments  to inhibit or suppress the formation of immune bodies 
(agglutinins, precipitins,  hemolytic amboceptors)  by blocking injections  of India 
ink and other substances  of colloidal dispersion,  were reviewed  thoroughly in a 
previous  paper  (1)  in which  the authors were able  to show that no diphtheria 
antitoxin appeared in the blood during a period of 3 weeks in guinea pigs injected 
intravenously  with massive doses of India ink before immunization with diphtheria 
toxin-antitoxin  mixture.  In a later paper (2), it was demonstrated that the com- 
plement titer of the serums of guinea pigs after intravenous injections of ink showed 
a marked transitory drop.  Simultaneously, the regenerative power of the reticulo- 
endothelial  cells of the liver  and spleen of guinea  pigs which  had received one 
blocking injection  of India ink,  was measured  by means of reduction tests.  In 
these experiments it was found that, physiologically, the integrity of these tissues 
was restored in from 24 to 48 hours. 
While  the  influence of intravenous  injections  of colloidal  substances  in  the 
anaphylactic animal  before reinjection  of the antigen has recently been  studied 
by a number of authors (3-8), it remains to be investigated  whether massive doses 
of India ink,  given before the sensitizing  injection,  will prevent or modify the 
sensitization  of an animal.  Aside from the earlier experiments  of Mautner (9), 
more recently confirmed a~nd amplified by Luzzato (10), which demonstrated the 
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importance of the spleen in sensitization, only short notes by Siegmund  (11) and 
Neufeld (12) are found in the literature on the relation of the cells of the reticulo- 
endothelial system to the occurrence of anaphylaxis.  1  While  Siegmund states 
that blocking  of the reticulo-endothelial  system led to the prevention of anaphy- 
lactic shock without, however, mentioning whether the blocking injections were 
given before or after sensitization, Neufeld reports that he has been unable to 
prevent sensitization  in mice  and guinea  pigs by blocking and splenectomy carried 
out before the sensitizing  injection. 
In view of the meager and variable results obtained on the effect of 
blockade  before  sensitization  in  the  occurrence  of  anaphylaxis, it 
seemed desirable to enter into a detailed study of the subject.  More- 
over, such work, if it were to include a  quantitative titration of the 
anaphylactic power of the serum and a determination of the precipitin 
titer, would be of interest in throwing new light on the theory of the 
identity of precipitins and the anaphylactic antibody as advanced by 
Doerr (16).  The study was therefore arranged to include the following 
points:  (1)  the  effect upon  the  development of  active  anaphylaxis 
of India ink injected intravenously into guinea pigs prior to the sen- 
sitizing injection; (2) a determination of the precipitin titer and titra- 
tion of the anaphylactic power of the serums of rabbits, injected in- 
travenously with  India  ink  prior  to  the  sensitizing  injections;  (3) 
the effect upon the development of passive anaphylaxis in guinea pigs 
of intravenous injections of India ink given prior to  the sensitizing 
injection.  At the same time it was thought of interest not only to 
study the influence of massive blocking doses, but also of smaller doses 
of India ink, on the occurrence of these phenomena.  Animals which 
had received massive  doses  of ink intravenously are  frequently re- 
ferred to later as "blocked," merely/or the sake of brevity and not with 
the intention of making a definite statement as to the mode of action 
of the ink. 
1  Since this study was completed, Fujioka (13), Isaacs (14), and Simitch (15) 
have reported experimental  work on the same subject. Isaacs  has seen no shock- 
preventing action of trypan  blue given either before or after  sensitization in 
actively  sensitized  guinea  pigs.  Likewise  Simitch  observed  that after blocking  with 
such substances as iron oxide and India ink before sensitization, the occurrence 
of anaphylaxis was not interfered with.  Fujioka, on the other hand, found that 
after experimental disturbance of functions of the reticulo-endothelial  cells  by the 
administration of lanolin emulsion, both active and passive anaphylaxis could be 
prevented. TABLE  I. 
Series 1. 
Production of Active Anaphylaxis in the Blocked Guinea Pig. 
Guln@&t 
Ng No. 
Blocking  injections  of ink.* 
Date.  Dilu-  Dose. 
tion. 
1 
2 
3 
4 
5 
6 
7  J'une  7  1:5  1.5 
"  12  1:5  1.5 
8  "  7  1:5  1.5 
"  12  1:5  1.5 
9  "  7  1:5  1.5 
"  12  1:5  1.5 
10  "  7  1:5  1.5 
"  12  1:5  1.5 
11  "  7  1:5  1.5 
"  12  1:5  1.5 
12  "  7  1:5  1.5 
"  12  1:5  1.5 
13  "  12  1:20  1 
14  "  12  1:20  1 
15  "  12  1:20  1 
16  "  12  1:20  1 
17  "  12  1:20  1 
18  "  12  1:20  1 
Sensitizing ]  Rehajeetions  injections  o| normal  of normal 
horse  serum horse  serum  No. 140 on  No. 140 on  July  6.* 
June 15.t 
Dose.  Dose. 
CC.  CO. 
0.05  0.175 
0.05  0.175 
0.05  0.2 
0.05  0.2 
0.05  0.2 
0.05  0.2 
0.05  0.2 
0.05  0.2 
0.05  0.2 
0.05  0.2 
0.05  0.2 
0.05  0.2 
0.05  0.2 
0.05  0.2 
0.05  0.2 
0.05  0.2 
0.05  0.175 
0.05  0.175 
Results. 
Moderate symptoms.  Survived. 
cc  ~  ~c 
Died in  3 mill. 
cc  ~E  3  c~ 
Moderate  symptoms.  Died  in 
40  rain. 
Severe  symptoms.  Died in  2 hrs. 
Slight symptoms.  Died  in  22 
hrs. 
Severe  symptoms.  Died  in 2C 
min. 
Moderate symptoms.  Survived. 
Died in 5 rain. 
~c  cc  6  ~ 
cc  ~c  4  c~ 
"  "10  " 
The  symptoms consisted of  the  classical syndrome, but  varied in  intensity. 
The  autopsy  findings were  typical in  each  case  of  acute  shock;  lungs were 
maximally inflated; congestion of abdominal organs was present; heart's  blood 
was found not clotted. 
* All blocking injections and reinjections were intravenous. 
J- All sensitizing  injections were subcutaneous. 
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A.  Experiments on the Effect of Blockade before Active Sensitization  on 
the Occurrence of Anaphylactic Shock in Guinea Pigs. 
First Series.--Six guinea pigs of from 230 to 280 gin. in weight were given two 
intravenous  injections of 1.5 cc. India ink,  2 diluted with physiological salt solution 
1:5; simultaneously, six guinea pigs received one intravenous injection of  1 cc. 
India ink, diluted 1:20.  3 days after the last ink injection, all twelve animals, 
together with six normal controls, were sensitized by one subcutaneous injection  of 
0.05  cc. of normal horse serum (1 cc. of a dilution 1:20).  The intravenous rein- 
jection was carried out 3  weeks  later.  Great care was  taken to  determine as 
accurately as possible the smallest dose of antigen which would kill a  normal 
sensitized guinea pig with certainty, and this dose was later used for the reinjection 
of the ink-treated animals.  This was necessary in order to facilitate the detection 
of very small changes in the degree of sensitization.  The results obtained in this 
series are given in Table I. 
It appears from this table that of the six blocked animals  one sur- 
vived, four died in a somewhat protracted shock, and only one died in 
3 minutes with a dose (0.2 cc.) that, in from 3 to 4 minutes, produced 
typical shock in, and killed, the four non-blocked controls that received 
it.  On the other hand,  four out of six animals that had received the 
smaller  dose  of ink  showed  the  same sensitiveness  as  the  controls, 
when tested with the 0.2 cc. of normal horse serum, but the remaining 
two animals when injected with a dose sublethal for controls (0.175 cc.) 
died of acute shock in 4 and 10 minutes respectively.  The results seem 
to indicate that under the conditions of the experiment massive doses 
of India ink injected intravenously before subcutaneous sensitization 
may effect a  slight reduction in sensitiveness to the reinjection of the 
antigen 3 weeks later. 
It was thought  to be of interest  to investigate whether  the  serum 
of the  blocked guinea  pigs which had exhibited a  slightly decreased 
sensitiveness  as  compared  with  normal  controls,  contained  enough 
• anaphylactic antibody to make possible a passive transfer. 
For this  purpose,  4  cc.  of  blood  were  obtained  by  cardiac  puncture  from 
two blocked animals and from two controls 2 days before the reinjection in the ex- 
2 The technique of the intravenous injection was described in detail in the first 
paper.  The India ink used was Higgins' insoluble India ink, which has been em- 
ployed throughout these studies. C.  W.  JUNGEBLUT AND  ~.  A.  BERLOT  133 
periment described above was carried out.  2 cc. of serum from each animal were 
injected intraperitoneally  into  each  of four normal  guinea  pigs.  These  guinea 
pigs were reinjected intravenously 24 hours later with 1 cc. of normal horse serum. 
Simultaneously, one normal guinea pig was injected intravenously  with  the  same 
amount to  control  the  toxicity of  the horse  serum.  Table II gives the results 
obtained. 
This table shows that both blocked guinea pigs had developed, as 
had the controls, enough circulating anaphylactic antibody to make 
possible a passive transfer.  The small number of animals in this case, 
however, makes the test only qualitative in nature and does not permit 
TABLE  II. 
Passive A naphylaxis in Normal Guinea Pigs with Serum from Sensitized Blocked and 
Normal Guinea Pigs. 
Guinea pig No. 
19 
20 
21 
22 
23 
Sensitizing injection on July 5.* 
Serum from 
Guinea pig No.  Dose. 
5  2 
3  2 
9  2 
10  2 
Reinjections  of 
normal  horse 
serum No. 140 
on July 6.t 
I 
Dose. 
I 
¢6. 
1 
1 
1 
1 
1 
Resuhs. 
Died in  3 rain. 
¢t  ¢g  3  g4 
"  "  10  " 
No symptoms. 
Autopsy findings in each case were typical. 
* All sensitizing injections were intraperitoneal. 
t All reinjections were intravenous. 
the quantitative comparison of the anaphylactic power of the serums 
of blocked animals with those of controls. 
Second Series.--It was next thought to be of interest to investigate 
the effect on the occurrence of anaphylactic shock in guinea pigs of 
intravenous injections of India ink preceding sensitization, which was 
carried out intravenously.  In view of the rapidity with which  the 
reticulo-endothelial system recovers after  blockade,  it  seemed  also 
desirable to reduce the interval between blocking and sensitizing in- 
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In this series, six guinea pigs, of from 250  to 280 gm. in weight, were given two 
intravenous injections of 1.5 cc. of a  1 : 5 dilution of ink at 6 day intervals and were 
TABLE  III. 
Series  2. 
Production of Active Anaphylaxis  in the Blocked Guinea Pig. 
;ulnea pig  mk 1: 5 011u 
No, 
24 
25 
26 
27 
28 
29 
30  July 14 
"  20 
31  "  14 
"  20 
32  "  14 
"  20 
33  "  14 
"  20 
! 
34  "  14  [ 
"  20 
35  "  14 
"  20  I 
Blocking i~'ections of 
ink 1:5 dilution.* 
Date,  Dose. 
1.5 
1.5 
Sensitizing  Rein- 
injections  jections 
of normal  of normal 
horse  horse 
serllm  ~nnn 
No.  140 on No. 140  on 
July 20.*  Aug. 10.* 
Dose.  Dose. 
CC.  ce. 
0.01  0.2 
0.01  0.5 
0.01  0.5 
0.01  0.75 
0.01  0,75 
0.01  0.75 
0.01  0.75 
1.5  0.01  0.75 
1.5 
1.5  001  0.75 
1.5 
1.5  0.01  0.75 
1.5 
1.5  0.01  0.75 
1.5 
1.5  0.01  0.5 
1.5 
Results. 
Slight symptoms.  Survived. 
Moderate symptoms,  Survived. 
Died in  3 rain. 
"  "  10  " 
~c  i~  6  41 
"  "  3  " 
"  "'  3  "' 
"  "  4  " 
(¢  "  3  " 
"  "  3  " 
Moderate  symptoms.  Survived. 
Autopsy findings in each case were typical. 
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sensitized 15 minutes after the last blocking  injection by intravenous injection of 
0.01 cc. of normal horse serum (1 cc. 1  : 100).  At the same time, six normal con- 
trols were sensitized  in the same manner.  3 weeks later the blocked animals were 
reinjected intravenously with the minimum dose of normal horse serum fatal to 
controls.  The results obtained in this series are shown  in Table III. 
This  table  fails to  disclose any reduction of  sensitiveness in  the 
blocked animals, as compared with the normal controls, to the  rein- 
jection of the antigen.  With the dose of 0.75  cc., invariably fatal to 
the controls, all blocked animals also died typically, while the dose of 
0.5  cc. was followed by the survival of two control animals and one 
blocked animal.  There seems to be a fundamental difference between 
subcutaneously and intravenously sensitized guinea pigs  as  regards 
their susceptibility to anaphylactic shock following blocking injections 
of India ink given before  sensitization. 
Third Series.--Since  the effect of blocking before sensitization ap- 
parently varies, it seemed desirable to run another series with a view 
to confirming the results obtained in the first series with subcutaneous 
sensitization.  The extreme delicacy of the anaphylactic reaction as 
an indicator of antibody production, as manifested by the dispropor- 
tion between the size of the sensitizing dose and the degree of change 
produced, subjects experiments on  the inhibition of antibody produc- 
tion to a test of maximum severity.  It was thought that by decreas- 
ing  the  antigenic dose  to  the  smallest  stimulus compatible with  a 
regularly occurring sensitization and by testing for anaphylaxis before 
the  condition had reached its maximum development, it  should be 
possible to demonstrate better an inhibiting influence of the blockade 
on the formation of the anaphylactic antibody. 
In this third series, six guinea pigs of from 250 to 280 gm. in weight, were given 
two intravenous injections of ink, as already described, and were sensitized 1 day 
after the last ink injection by a subcutaneous injection of 0.002 cc. of normal horse 
serum (1 cc. l :  500).  Simultaneously,  six control animals were sensitized  with the 
same dose.  Four blocked and four control animals were reinjected intravenously 
with the definitely fatal dose after an interval of 16 days,  and  the  remaining 
four animals after 28 days.  The results are shown  in Table IV. 
It appears from Table IV that in the first group, reinjected after 16 
days had elapsed since the sensitization, two blocked animals survived 
and one died after the injection of a single lethal dose (0.1 cc.)  which 136  RETICULO-ENDOTHELIAL  SYSTEM  IN  IMMUNITY.  HI 
TABLE  IV. 
Series 3. 
Production of Active Anaphylaxis in the Blocked Guinea Pig. 
Sensi- 
fizi~ 
haiections 
Blocking i~.'ections  )f normal  Reinjections of 
Guinea  of ink 1:5 dilution.*  horse  normal horse serum.* 
pi~ No.  serum 
0II 
Oct. 27.t 
Results. 
36 
Date.  Dose.  Dose.  Date.  Dose. 
i 
•  CC.  C6. 
0.002  Nov. 12  0.15  Diedin3  rain. 
37  0.002  "  12  0.1  "  "  3  " 
38  0.002  "  12  0.1  "  "  4  " 
39  0.002  "  12  0.05  Moderate symptoms.  Survived. 
40  0.002  "  24  0.1  Severe  "  Died in 20 hrs 
41  0.002  "  24  0.1  Died in 10 rain. 
42  Oct. 23  1.5  0.002 
"  26  1.5 
"  12  0.1  Moderate symptoms.  Survived. 
43  "  23  1.5  0.002  "  12  0.1  "  " 
"  26  1.5 
44  "  23 
"  26 
1.5  0.002  "  12  0.1  Diedinl0min. 
1.5 
45  "  23 
"  26 
1.5  0.002  "  12  0.15  "  "  4  " 
1.5 
46  "  23  1.5  0.002 
"  26  1.5 
"  24  0.1  Severe symptoms.  Survived. 
47  "  23 
"  26 
1.5  0.002  "  24  0.1  Diedin8min. 
1.5 
Autopsy findings were typical in each case, of acute shock. 
* All blocking injections and reinjections were intravenous. 
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killed two controls in acute shock, while a slightly larger dose (0.15 cc.) 
produced fatal shock in one blocked animal. 
In the second group, one out of two animals survived the injection 
of a single lethal dose (0.1 cc.) which killed two controls. 
B.  Determination of the Precipitin Titer and of the Anaphylactic Power 
of the Serum of Actively Sensitized, Blocked Rabbits. 
In the work reported in the first part of this paper it was shown that 
guinea pigs blocked before active sensitization may exhibit occasionally 
a  slightly lower sensitiveness  to  the reinjection of the antigen.  By 
means of a rough qualitative test, it was demonstrable that the blocked 
animals, in spite of their inherent slighter sensitiveness, had accumu- 
lated  a  sufficiently high  concentration  of  circulating  antibodies  to 
make possible a  passive  transfer to normal guinea pigs,  resulting in 
acute death following the injection of the antigen.  In order to pro- 
vide a more concrete explanation of the reduced sensitiveness observed 
in blocked guinea pigs,  it was necessary to carry out a  quantitative 
titration by passive transfer, sufficiently accurate to detect any differ- 
ence in the titer of anaphylactic antibodies in blocked and in normal 
animals.  Simultaneously, it seemed of interest to study the precipitin 
titer in such serums in comparison with their anaphylactic power.  As 
these experiments called for greater amounts of serum,  rabbits were 
used for the production of the antiserum and guinea pigs for the passive 
transfer. 
Two rabbits (Nos. I and 2) were each given three intravenous ink injections of 
5 cc. of a 1:4 dilution at 2 day intervals, and then four intravenous injections of nor- 
mal horse serum (1 cc., 2 cc., 3 co., 3 ec.) at 3 day intervals, each time preceded by 
another ink injection of the same dose.  Two rabbits (Nos. 3 and 4) were treated 
on the same schedule with ink injections of 5 cc. of a 1:50 dilution and sensitized 
in the same manner.  Two control rabbits (Nos. 5 and 6) were given 5 co. of salt 
solution intravenously, whenever the other four animals received ink injections, 
and were sensitized with the same doses.  All the animals in each  case weighed 
from 1800 to 2200 gin.  Blood was taken before treatment, 2 and 4 days after the 
last injection, and, on the 6th day, all the animals were bled to death.  The pre- 
cipitin titer of the different serums was not determined by the Uhlenhuth method, 
but by di.uting the antiserum and keeping  the  antigen constant.  The  results 
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TABLE  V. 
Determination  of Precipitin Titer of Rabbit Antiserums. 
m 
Trial  bleeding. 
Rabbit  I  q  No.  Date,  sin  at 
in  j, 
1"  July  28 
Aug. 14 
"  16 
"  18 
2*  July  28 
Aug. 14 
"  16 
"  18 
3t  July  28 
Aug. 14 
"  16 
"  18 
4t  July  28 
Aug. 14 
"  16 
"  18 
s~  july  28 
Aug. 14 
"  16 
"  18 
6~  July  28 
Aug.  14 
"  16 
"  18 
Dilutions. 
* Received large doses of ink. 
* Received small doses of ink. 
J; Received salt solution. 
Technique: 
Rabbit serum dilutions 0.5 cc. 
Normal horse serum undiluted (constant) 0.5 cc. 
Incubation 1 hour at 37°C. C.  W.  JUNGEBLUT  AND  J.  A.  BERLOT  139 
R~abit s~tnn 
dilutiora~ 
1:640 j 
1"520, 
1:600 
1"580 
1:560 
1-540 
1,5~0 
1,500 
1"480 
1:460 
1"440 
t:420 ]- 
1:400 I- 
l: ~0 I- 
1:860 
1:340! 
1:320: 
1:800 
1:280! 
1:260 t 
1:1140 [ 
I:2ZO t 
1:200 t 
1:180 
1:160 
1:140 
1"I  20 
biO0 
1,  80 
1"  bO 
I' 40 
I: 20 
o / 
4 
~o ~  i 
t  |.  | 
Au .  14  16  18 
TExT-FIO.  1. 
Animals injected with small doses of ink. 
....  Animals injected with large doses of ink. 
~o---o m  Control animals injected with physiological salt solution. 
Comparison of the precipitin titer of antiserum~ in rabbits injected with small 
and large doses of India ink. 
Technique: 
Titer determined after ! hour's incubation at 37°C. 
Rabbit serum dilutions: 0.5 cc. 
Normal horse serum undiluted:  0.5 cc. (constant). 140  RETICULO-ENDOTHELIAL  SYSTEM  IN  IMMUNITY.  III 
It appears from this table and also from the accompanying graph 
that the serum from the two blocked animals had the lowest precipitin 
titer,  though  eventually one  serum  reached  the  same height  as one 
control serum.  On  the  other hand,  the serum of one animal  which 
had  received  the  smaller  ink  doses showed  throughout  the  highest 
titer of precipitins,  while the serum from the other animal treated in 
the same way had about the same titer as the other control serum. 
All six serums  (final bleedings)  were tested for their  anaphylactic 
power in guinea pigs according to the method outlined by Doerr and 
Russ  (17). 
1 cc of each serum was injected intraperitoneally into each of four guinea pigs, 
making a total of twenty-four guinea pigs, and 24 hours later all the guinea pigs 
were injected intravenously with graduated amounts of normal horse serum, four 
different amounts being used for each particular serum.  The results of this test 
are shown in Table VI. 
It appears from  this table that the serum from one blocked animal 
(No. 1) had a slightly lower anaphylactic titer than that of two normal 
control animals, a dose of 0.05 cc. of normal horse serum being followed 
by death after only 2 hours, and the doses of 0.02 and 0.01 cc. being 
tolerated without any symptoms.  The anaphylactic titer of the serum 
of the other blocked animal  did not differ appreciably from that  of 
the  controls.  The  anaphylactic  titer  of  the  serum  of  two  animals 
treated with the smaller doses of ink was not different from the titer 
of the  control animals.  Comparison  with  the precipitin  titer  shows 
that in one instance (blocked rabbit No. 1 and controls Nos. 5 and 6) a 
lower precipitin  titer  ran  parallel  with a  slightly lower anaphylactic 
titer,  while in  another  instance  of a  higher  precipitin  titer  (rabbit 
No. 3 and two controls) no such parallelism was observed. 
The  results obtained in  this  experiment were essentially negative. 
They by no  means  furnish proof  that  the production of circulating 
anaphylactic antibody in the blocked sensitized  rabbit is lower than 
that  of the normal  sensitized  rabbit.  It  seems justifiable,  however, 
to  conclude that  the  formation  of precipitins  in  blocked  sensitized 
rabbits is temporarily inhibited  as compared with normal  sensitized 
control animals.  As regards the effect of smaller doses of ink, it would 
seem that in one case they caused a  stimulation in the production of C. W. JIYNGEBLUT  AND  J.  A. BEELOT  141 
TABLE  VL 
Titration  of  Anaphylactic  Power  of  Rabbit  Antiserums  by  Passive  Transfer  to 
Guinea  Pigs. 
Sensifiz/nK  injection.* 
Reinjections of 
normal horse serum 
No. 140.~ 
Guinea  Results. 
pi$ No.  Serum 
from  Date.  Dose.  Date.  Dose.  Rabbit 
No. 
¢~.  ~. 
48  15  Aug. 21  1  Aug. 22  0.1  Died in 4 rain. 
49  1  "  21  1  "  22  0.05  Very severe symptoms.  Died  in 
hrs. 
50  1  "  21  1  "  22  0.02  No symptoms.  Survived. 
51  1  "  21  1  "  22  0.01  "  "  " 
52  25  "  21  1  "  22  0.1  Died in  4rain. 
53  2  "  21  1  "  22  0.05  '"  "  I0  " 
54  2  "  21  1  "  22  0.02  No symptoms.  Survived. 
55  2  "  21  I  "  22  0.01  Slight symptoms.  Survived. 
56  3§  "  21  1  "  22  0.1  Died in 4 rain. 
57  3  "  21  1  "  22  0.05  "  "  4  " 
58  3  "  21  1  "  22  0.02  Moderate symptoms.  Survived. 
59  3  "  21  1  "  22  0.01  No symptoms.  Survived. 
4§  "  22  1  "  23  0. I  Died in  8rain. 
4  "  22  1  "  23  0.05  "  "  10  " 
62  4  "  22  1  "  23  0.02  Slight symptoms.  Survived. 
63  4  "  22  1  "  23  0.01  No symptoms.  Survived. 
64  5[]  "  22  1  "  23  0.1  Died in  3 rain. 
65  5  "  22  t  "  23  0.05  "  "  4  " 
66  5  "  22  1  "  23  0.02  Severe symptoms.  Survived. 
67  5  "  22  1  "  23  0.01  Moderate symptoms.  Survived. 
68  611  "  22  1  "  23  0,1  Died in  3 rain. 
69  6  "  22  1  "  23  0.05  .  ,s  4  " 
70  6  "  22  1  "  23  0.02  Slight symptoms.  Survived. 
71  6  "  22  1  "  23  0.01  No symptoms.  Survived. 
Autopsy findings in each case were typical. 
* All sensitizing injections were intraperitoneal. 
t  All reinjections were intravenous. 
Received large doses of ink. 
§ Received small doses of ink. 
JJ Received salt solution. 142  I~ETICULO-ENDOTIIELIAL  SYSTEM IN rM~UNITY.  III 
precipitins,  while  the  anaphylactic  power  of  the  serum  of  rabbits 
treated with these smaller doses  was  similar  to that  of the controls. 
C.  Experiments on the Effect of Blockade before Passive Sensitization on 
the Occurrence of Anaphylactic Shock in Guinea Pigs. 
While the diminution of sensitiveness observed in blocked, actively 
sensitized  guinea  pigs  might  be  considered analogous  to  the  inter- 
ference  of  blockade  in  processes  of  active  immunization,  no  such 
TABLE  VII. 
The Production of Passive Anaphylaxis in the Blocked Guinea Pig. 
Gulneapig 
No. 
72 
73 
74 
75 
76 
77 
78 
79 
Blocking 
injections of 
ink t:5 dilu- 
tion on 
Aug. 27.* 
Dose, 
1.5 
1.5 
1.5 
1.5 
Sensitizin~ 
injextton ot 
rabbit serum 
No.  S  on 
Aug. 27.t 
Dose. 
1 
1 
1 
1 
1 
1 
1 
1 
Reinjecfions 
of normal 
horse serum 
No.  140 on 
Aug. 28.* 
Dose. 
c¢. 
0.05 
0.05 
0.02 
0.02 
0.05 
0.05 
0.02 
0.02 
Results. 
Died in 4 rain. 
Moderate symptoms. 
Severe  ¢~ 
Died in 4 rain. 
Survived. 
Severe  symptoms.  Survived 
Slight  "  " 
Autopsy findings in each ease were typical. 
* Blocking injections and reinjections were intravenous. 
Sensitizing injections were intraperitoneal. 
mechanism  could  be  thought  of  in  passive  anaphyluxls.  Blocking 
experiments  before  passive  sensitization  were  done  with  a  view  to 
obtaining data concerning the extent to which cellular changes of the 
organs of the blocked animals, effected by the absorption of ink, were 
involved in the reduction of sensitiveness. 
Four guinea pigs of from 230 to 280 gin. in weight were given one intravenous 
injection of 1.5 cc. ink, diluted 1:5, and were passively sensitized  1 day later, 
together with four normal controls, by intraperitoneal injection of 1 cc. of rabbit 
antiserum No. 5.  All eight guinea pigs were reinjected 24 hours later, four with a C.  W.  JLrNG]~BLUT  AND  J.  A.  BERLOT  143 
lethal and four with a sublethal dose of normal horse serum. The results obtained 
are given in Table VII. 
No difference in sensitiveness between the two groups was observed. 
It would seem justifiable to conclude from this experiment that the 
occurrence of anaphylactic shock in passively sensitized guinea pigs 
is not interfered with by giving one  blocking  injection of India ink 
before this sensitization. 
DISCUSSION'. 
The observations here recorded agree in principle with the experi- 
ence of many other authors, that any active immunization process in 
blocked  animals  is  inhibited  in  direct  proportion  to  the  extent  of 
elimination of the reticulo-endothelial system.  This is especially true 
of the formation of precipitins  in the blocked  animal as recently re- 
ported by Gay and Clark (18).  The quick regeneration of the blocked 
system obviously makes it  impossible  to  obtain  more than relative 
results with the present methods of blockade.  It is doubtful whether 
any procedure can be developed which would accomplish more with- 
out endangering vital physiological functions of life, except possibly a 
combination of blocking with splenectomy. 
We feel inclined, in view of the positive results we have obtained 
before, to ascribe to the  reticulo-endothelial system singular impor- 
tance in the production  of  antibodies.  This  opinion is  considerably 
strengthened by the observations made during the course of this study. 
The precipitin titer of the serum of blocked, actively sensitized rabbits 
was  definitely lower than  that  of normal sensitized  controls,  while 
smaller doses of ink in one case were followed by a higher precipitin 
fiter than that seen in controls.  Our experiments demonstrate further 
that  the anaphylactic shock in  the majority of guinea pigs which re- 
ceived blocking injections of ink before active sensitization, assumed a 
definitely milder and more protracted form and that  occasionally a 
blocked, actively sensitized animal will survive even a dose of antigen 
fatal to the controls.  Our experiments do not intimate a  convincing 
explanation for this reduced sensitiveness since a  titration by means 
of passive  anaphylaxis .in  guinea  pigs  showed  the  blood  serum  of 
blocked, sensitized rabbits to contain approximately the same amount 144  RETICULO-ENDOTHELIAL  SYSTEM IN  IMMZrNITY.  III 
of  anaphylacfic  antibody  as  that  of  the  COlltrols.  The  fact  that 
blocking  before passive  sensitization  did  not  interfere  with  the  oc- 
currence of the anaphylactic shock in any way seems to indicate that, 
if the animal plays no active part in the production of the anaphylactic 
antibody, the mere presence of ink, under the conditions of our experi- 
ments, does not affect the animal's  susceptibility to the anaphylactic 
reaction as such.  Finally, it is of interest to note that  there was no 
complete parallelism between the precipitin titer and the anaphylactic 
power of the serum of several ink-treated  sensitized rabbits.  While 
the lower precipitin titer in a blocked animal in one case corresponded 
with a  slightly lower anaphylactic power,  this was not true with the 
higher precipitin titer and the anaphylactic power of the serum of one 
rabbit which had received the smaller doses of ink. 
SUM-~AI~¥  AND  CONCLUSIONS. 
I.  Guinea  pigs injected  intravenously  with  massive  doses  of India 
ink before active  sensitization  exhibited  occasionally a  more or less 
marked,  decreased sensitiveness  to  the reinjection  of  the  antigen. 
2.  The serum of rabbits which had received massive doses of India 
ink before the sensitizing injections,  showed approximately the same 
titer of anaphylactic  antibodies as that  of sensitized  normal  control 
animals,  as  demonstrated  by the  degree  of passive  sensitization  in- 
duced in guinea pigs. 
3.  The precipitin  titer  of sensitized  rabbits  blocked with massive 
doses of India ink was somewhat lower than that of sensitized normal 
controls.  In one instance, the intravenous injection  of smaller doses 
of India ink was followed by a  higher precipitin  titer.  No uniform 
relation was found between the height of the precipitin  titer and the 
anaphylactic  power  of  the  antiserums. 
4.  One blocking injection of India ink given to guinea pigs before 
passive  sensitization  did  not  interfere  with  the  occurrence  of  ana- 
phylactic shock nor alter its nature. 
BIBLIOGRAPHY. 
1. Jungeblut, C. W., and Berlot, J. A., Y. Exp. Med., 1926, xliii, 613. 
2. Jungeblut, C. W., and Berlot, J. A., J. Exp. Med., 1926, xliii, 797. 
3. Velardl, F., Riforma reed., 1923, xxxix, ll61. C.  W.  ~UI~GEBLUT AND  J.  A.  BERLOT  145 
4.  Petersen, W. F., Jaffa, R. H., Levinson, S. A., and Hughes, T. P., J. Imrnunol., 
1923, viii, 367. 
5.  Pico,  C.-E.,  Con~pt. rend. Soc.  biol.,  1924, xci,  1049. 
6.  Moldovan, J., and Zolog, 1V[., Compt. rend. Soc. blol., 1923, lxxxix, 1239, 1242. 
7.  Klopstock, A., Klin. Woch., 1925, iv, 312. 
8.  Schittenhelm, A., and Erhardt, W., Z. ges. exp. Med., 1925, xlv, 75. 
9.  Mautner, H., Arch. exp. Path. u. Pharrnahol., 1917, lxxxii, 116. 
10. Luzzato, quoted by Schittenhelm and Erhardt (8). 
11.  Siegmund, H., Klin. Woch., 1922, i, 2566. 
12. Neufeld, Centr. BahL, 1. Abt., Ref., 1925, lxxviii, 429. 
13. Fujioka, N., abstracted in Japan Med. World, 1925, v, 319. 
14. Isaacs, M. L., Proc. Soc. Exp. Biol. and Med., 1925, xxiii, 185. 
15. Simitch, T.-V., Compt. rend. Soc. biol., 1926, xciv, 23. 
16. Doerr, R., Ergebn. Hyg., Ba~t., Immunit~ltsforsch. u. exp. Themp., 1922, v, 71. 
17. Doerr, R., and Russ, V. K., Z. I~nmunitiltsforsch., 1909, iii, 181. 
18.  Gay, F. P., and Clark, A. R., J. Am. Med. Assn., 1924, Ixxxiii, 1296. 